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Best evidence statement (BESt). Physical therapy during the hemopoietic stem cell transplant process to improve quality of life.

Bibliographic Source(s)
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Guideline Status
This is the current release of the guideline.

Recommendations

Major Recommendations
The strength of the recommendation (strongly recommended, recommended, or no recommendation) and the quality of the evidence (1aâ€’5b) are
defined at the end of the "Major Recommendations" field.

1. It is strongly recommended that physical therapists provide exercise therapy, including endurance and strength training, throughout the
hemopoietic stem cell transplant (HSCT) process to reduce/minimize the effects of immobility and consequences of the HSCT treatment,
which contributes to improved quality of life (QoL) (Wolin et al., 2010 [1a]; Wiskemann & Huber, 2008 [1b]; Baumann et al., 2011 [2b];
Hacker et al., 2011 [2b]; Baumann et al., 2010 [2b]; Hayes et al., 2004).
Note 1: Side effects of immunosuppressive therapy and bed rest can include loss of muscle mass, strength and endurance (Wolin et al.,
2010 [1a]; Knols et al., 2005 [1a]; Wiskemann & Huber, 2008 [1b]; Baumann et al., 2011 [2b]).

Note 2: Pediatric patients benefitted from frequent, supervised intervention, suggesting the need for higher frequency to achieve desired
outcomes (Wolin et al., 2010 [1a]).

Note 3: Full recovery from HSCT is a 3 to 5 year process. Recovery may be accelerated by exercise interventions to increase work related
capabilities, improve social support and manage depression (Syrjala et al., 2004 [4a]).

2. It is recommended that a physical therapist provide the following interventions in the pre-transplant phase:
a. Complete a physical therapy examination to establish a baseline level of function and QoL (Local Consensus, 2013 [5]).
b. Make recommendations for treatment (based upon) specific to the evaluation results, as appropriate (Wiskemann et al., 2011 [2b];

Local Consensus, 2013 [5]).
c. Educate families regarding the benefits of structured exercise therapy throughout the HSCT process to reduce the effects of

immobility and consequences of the HSCT treatment (Local Consensus, 2013 [5]).



Note 1: It is preferred the physical therapy examination be completed, including assessments of strength, endurance and QoL, prior
to the initiation of the preparative regimen and inpatient admission for HSCT in order to obtain an accurate baseline measurement and
identify needs for physical therapy intervention (Wiskemann et al., 2011 [2b]; Local Consensus, 2013 [5]).

Note 2: Caregiver and patient education should be provided using appropriate methods including, but not limited to instructional
materials or 1:1 educational sessions (Local Consensus, 2013 [5]).

3. It is strongly recommended that during the HSCT inpatient stay, starting at admission or the initiation of the preparative treatment regimen
and continuing until discharge, a physical therapist provide a supervised, low to moderate intensity exercise program to positively affect
QoL, including:

a. Aerobic endurance training (Wolin et al., 2010 [1a]; Wiskemann & Huber, 2008 [1b]; Knols et al., 2011 [2a]; Baumann et al., 2011
[2b]; Baumann et al., 2010 [2b]; Jarden et al., 2009 [2b]; Jarden et al., 2007 [2b])

b. Exercises dealing with strength, balance/coordination and flexibility (Wolin et al., 2010 [1a]; Wiskemann & Huber, 2008 [1b]; Knols
et al., 2011 [2a]; Baumann et al., 2011 [2b]; Baumann et al., 2010 [2b]; Jarden et al., 2009 [2b]; Jarden et al., 2007 [2b])
Note 1: During the inpatient stay for HSCT, the risk of infection is high and physical activity options may be restricted, therefore
equipment and exercise options may be reduced (Wolin et al., 2010 [1a]; Local Consensus, 2013 [5]).

Note 2: A higher frequency exercise program (i.e., 5 times per week or daily) is beneficial in stabilizing physical performance (Wolin
et al., 2010 [1a]; Wiskemann & Huber, 2008 [1b]; Jarden et al., 2009 [2b]).

Note 3: A low to moderate intensity exercise program for 30 to 60 minutes (with rest intervals as needed) may include:

a. Aerobic exercise at 50% to 75% of the heart rate max and a rate of perceived exertion (RPE) of 10 to 13
b. Strengthening/stretching exercises at an RPE of 10 to 13
c. Progressive relaxation exercises at an RPE of 6 to 9 (Jarden et al., 2009 [2b]; Local Consensus, 2013 [5])

4. It is recommended that during the HSCT inpatient stay, a physical therapist provide interventions to promote functional mobility, including
transfers, walking and stair climbing (Baumann et al., 2011 [2b]; Local Consensus, 2013 [5]) and relaxation through progressive relaxation
exercises (Jarden et al., 2009 [2b]; Jarden et al., 2007 [2b]).

5. It is strongly recommended that following discharge from the HSCT inpatient stay, a physical therapist provide a supervised, scheduled
moderate intensity exercise program (with the goal to return the individual to functional baseline level or until progress is no longer
demonstrated) including the following:

a. Aerobic endurance training (Wolin et al., 2010 [1a]; Wiskemann & Huber, 2008 [1b]; Knols et al., 2011 [2a]; Wiskemann et al.,
2011 [2b])

b. Exercises dealing with strength, balance/coordination and flexibility (Wolin et al., 2010 [1a]; Wiskemann & Huber, 2008 [1b]; Knols
et al., 2011 [2a]; Wiskemann et al., 2011 [2b])
Note 1: The exercise program is designed to reduce fatigue, improve physical function and positively affect QoL (Wiskemann et al.,
2011 [2b]).

Note 2: A minimum frequency and duration (i.e., 2x/week for 6 to 12 weeks) may be beneficial at this stage of recovery (Knols et
al., 2005 [1a]; Local Consensus, 2013 [5]; Hayes et al., 2004).

Note 3: A moderate intensity exercise program for 30 to 60 minutes may include:

a. Aerobic exercise starting at 50% to 60% and increasing up to 70% to 80% of the heart rate max and a RPE up to 15
b. Strengthening/stretching exercises at an RPE of 10 to 13 (Knols et al., 2011 [2a]; Local Consensus, 2013 [5])

6. It is recommended that during outpatient program following HSCT a physical therapist provide interventions to promote functional mobility,
including transfers, walking and stair climbing (Knols et al., 2011 [2a]; Local Consensus, 2013 [5]).

Definitions:

Table of Evidence Levels

Quality Level Definition

1a† or 1b† Systematic review, meta-analysis, or meta-synthesis of multiple studies

2a or 2b Best study design for domain

3a or 3b Fair study design for domain



4a or 4b Weak study design for domain
5a or 5b General review, expert opinion, case report, consensus report, or guideline

5 Local Consensus

Quality Level Definition

†a = good quality study; b = lesser quality study.

Table of Language and Definitions for Recommendation Strength

Strength Definition

It is strongly
recommended that…

It is strongly
recommended that…
not…

When the dimensions for judging the strength of the evidence are applied, there is high support that benefits clearly
outweigh risks and burdens (or vice-versa for negative recommendations).

It is recommended
that… 

It is recommended
that… not…

When the dimensions for judging the strength of the evidence are applied, there is moderate support that benefits
are closely balanced with risks and burdens.

There is insufficient evidence and a lack of consensus to make a recommendation…

Note: See the original guideline document for the dimensions used for judging the strength of the recommendation.

Clinical Algorithm(s)
None provided

Scope

Disease/Condition(s)
Diseases/conditions requiring hemopoietic stem cell transplant (HSCT)

Guideline Category
Management

Treatment

Clinical Specialty
Oncology

Pediatrics

Physical Medicine and Rehabilitation

Intended Users
Advanced Practice Nurses



Physical Therapists

Physician Assistants

Physicians

Guideline Objective(s)
To evaluate, among school aged children and adolescents receiving hemopoietic stem cell transplant (HSCT), if physical therapy (PT) intervention
(active participation in mobility, endurance, strength exercise) compared to no intervention improves the patient's quality of life (QoL)

Target Population
School aged children, adolescents and young adults age 6 to 21 years receiving hemopoietic stem cell transplant (HSCT) (during both inpatient
and outpatient phases)

Note: This guideline does not apply to individuals unable to cognitively participate (unable to follow commands or instructions) in a structured exercise program.

Interventions and Practices Considered
Physical therapy (PT) (active participation in mobility, endurance, strength exercise)

Major Outcomes Considered
Improvement of patient quality of life (QoL)

Methodology

Methods Used to Collect/Select the Evidence
Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
Search Strategy

Databases: Trip, PubMed Clinical Queries, Pediatric Physical Therapy, EBSCO, CINAHL Plus with full text, PEDro, MEDLINE,
CINAHL, Cochrane, CAOT, OT Seeker, OTEvidence, Center for Evidence Based Medicine, National Guideline Clearinghouse (NGC),
Google Scholar, Rehabilitative Reference Center, Cochrane library
Search Terms: exercise, bone marrow transplant, stem cell transplant, children, pediatric, childhood, physical therapy, quality of life,
pediatric, cancer, physical activity, bone marrow transplant + physical therapy, bone marrow transplant + rehabilitation, bone marrow
transplant + child + rehabilitation, bone marrow transplant + quality of life , brain tumors, therapy, occupational therapy, autologous bone
marrow transplant, fatigue + bone marrow transplant, daily living + bone marrow transplant, self-care + bone marrow transplant
Limits and Filters: Limits and filters were applied randomly to individual databases by multiple people participating in the search. Those
include: 2000 to 2011, pediatrics.
Last Search Date: December 2013

Number of Source Documents
Not stated



Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Table of Evidence Levels

Quality Level Definition

1a† or 1b† Systematic review, meta-analysis, or meta-synthesis of multiple studies

2a or 2b Best study design for domain

3a or 3b Fair study design for domain

4a or 4b Weak study design for domain

5a or 5b General review, expert opinion, case report, consensus report, or guideline

5 Local Consensus

†a = good quality study; b = lesser quality study.

Methods Used to Analyze the Evidence
Systematic Review

Description of the Methods Used to Analyze the Evidence
Not stated

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
Not stated

Rating Scheme for the Strength of the Recommendations
Table of Language and Definitions for Recommendation Strength

Strength Definition

It is strongly
recommended that…

It is strongly
recommended that…
not…

When the dimensions for judging the strength of the evidence are applied, there is high support that benefits clearly
outweigh risks and burdens (or vice-versa for negative recommendations).

It is recommended
that… 

It is recommended

When the dimensions for judging the strength of the evidence are applied, there is moderate support that benefits
are closely balanced with risks and burdens.



that… not…

There is insufficient evidence and a lack of consensus to make a recommendation…
Strength Definition

Note: See the original guideline document for the dimensions used for judging the strength of the recommendation.

Cost Analysis
A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation
Peer Review

Description of Method of Guideline Validation
This Best Evidence Statement (BESt) has been reviewed against quality criteria by two independent reviewers from the Cincinnati Children's
Hospital Medical Center (CCHMC) Evidence Collaboration.

Evidence Supporting the Recommendations

References Supporting the Recommendations
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Type of Evidence Supporting the Recommendations
The type of supporting evidence is identified and graded for each recommendation (see the "Major Recommendations" field).

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Trends suggest physical therapy (PT) intervention (active participation in mobility, endurance, strength exercise) during hemopoietic stem cell
transplant (HSCT) hospitalization to be feasible, safe, well tolerated and of possible benefit to quality of life (QoL)

Potential Harms
Not stated

Qualifying Statements

Qualifying Statements
This Best Evidence Statement addresses only key points of care for the target population; it is not intended to be a comprehensive practice
guideline. These recommendations result from review of literature and practices current at the time of their formulation. This Best Evidence
Statement does not preclude using care modalities proven efficacious in studies published subsequent to the current revision of this document. This
document is not intended to impose standards of care preventing selective variances from the recommendations to meet the specific and unique
requirements of individual patients. Adherence to this Statement is voluntary. The clinician in light of the individual circumstances presented by the
patient must make the ultimate judgment regarding the priority of any specific procedure.

Implementation of the Guideline

Description of Implementation Strategy
Applicability Issues

Hemopoietic stem cell transplant (HSCT) patients need to be identified early by members of the health care team in order to facilitate referral for
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physical therapy (PT) evaluation of appropriate patients in the pre-HSCT phase. Hindrances to early referral may include patient geographic
location, medical status and schedule conflicts within the HSCT work-up.

Exercise intervention should be provided by physical therapists who have knowledge of the HSCT process. Additional staffing resources need to
be identified, to cover the demands for high utilization of therapy resources.

Collaboration and planning is required to expedite management of patient care across inpatient and outpatient settings, including appropriate
notification, referral and sharing of information by inpatient and outpatient physical therapists.

Implementation Tools
Audit Criteria/Indicators

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Getting Better

Living with Illness

IOM Domain
Effectiveness

Patient-centeredness

Identifying Information and Availability
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In addition, suggested process or outcome measures are available in the original guideline document .

Patient Resources
None available

NGC Status
This NGC summary was completed by ECRI Institute on June 18, 2014.

Copyright Statement
This NGC summary is based on the original full-text guideline, which is subject to the following copyright restrictions:

Copies of this Cincinnati Children's Hospital Medical Center (CCHMC) Best Evidence Statement (BESt) are available online and may be
distributed by any organization for the global purpose of improving child health outcomes. Examples of approved uses of the BESt include the
following:

Copies may be provided to anyone involved in the organization's process for developing and implementing evidence based care.
Hyperlinks to the CCHMC Web site may be placed on the organization's Web site.
The BESt may be adopted or adapted for use within the organization, provided that CCHMC receives appropriate attribution on all written
or electronic documents.
Copies may be provided to patients and the clinicians who manage their care.

Notification of CCHMC at EBDMInfo@cchmc.org for any BESt adopted, adapted, implemented or hyperlinked by the organization is
appreciated.

Disclaimer

NGC Disclaimer
The National Guideline Clearinghouseâ„¢ (NGC) does not develop, produce, approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the auspices of medical specialty societies, relevant professional
associations, public or private organizations, other government agencies, health care organizations or plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria.

NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion or hosting of
guidelines in NGC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding guideline content are directed to contact the guideline developer.
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